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Abstract. This paper presents multicolor data obtained for &s described in previous papers (Renzini & da Costa 1997, Non-
1.7 square degree region near the South Galactic Pole (patcinB)et al. 1999, hereafter paper I) the main science goal of EIS is
as part of the ESO Imaging Survey (EIS). So far the obsenthe searchforrare objects such as clusters of galaxies, spanning a
tions have been conducted i V and, but are expected to broad redshift range, quasars at intermediate and high redshifts,
be complemented by observations in the U-band later in 199#8gh-redshift galaxies and stars with special characteristics (e.g.,
Object catalogs extracted from single exposure images are 8@%te dwarfs, very low mass stars, brown dwarfs). These goals
complete down taB ~ 24, V ~ 23.5 and] ~ 22.5, and once have guided the adopted survey strategy which, for EIS-wide,
co-added should reach about 0.5 mag deeper. The data aresbeisioned observations i and/ to search for clusters and
ing made public in the form of catalogs, pixel maps, target lists four passbanddf B, V, I) over ~ 1.7 square degrees in a
and image “postage stamps”, which can be retrieved from tregjion near the South Galactic Pole (EIS-wide patch B). The
Web. Counts of stars and galaxies and the angular two-padfiiservations irB, V andl have already been completed, while
correlation function of galaxies are computed and comparedadioservations in th&’-band are expected to be carried out in the
other available data to evaluate the depth and uniformity of tfal of 1999.
extracted object catalogs. In addition, color distributions of stel- One of the main motivations for the multicolor survey has
lar objects are presented and compared to model predictionbéen the identification of a large number of close line-of-sight,
examine the reliability of the colors. The results suggest thatermediate redshift QSOs to study the three-dimensional dis-
the overall quality of the catalogs extracted from the imagestitbution of absorbers, using medium and high-resolution spec-
good and suitable for the science goals of the survey. trographs (e.g., UVES) at the VLT. For this reason, a region
near the SGP, where several QSOs are known from previous
Key words: catalogs — surveys — stars: statistics — galaxiestudies, has been selected. However, the data are also useful for
statistics galactic studies and for the identification of rare stellar popu-
lations, with the survey having a unique combination of depth
and area coverage. The additioaband images, which alto-
1. Introduction gether overlap thé images over 70% of the surveyed area in
patches A and B (15% of the whole EIS-wide), are also useful in
The present paper is part of a series presenting the data accufiélsearch of galaxy clusters (e.g., Olsen et al. 1999, paper V).
lated by the public ESO Imaging Survey (EIS) being carried opinally, it is important to emphasize that the present data offer
in preparation for the first year of regular operation of the VLTan excellent opportunity to assess the complexity of efficiently
handling large volumes of multicolor data and extracting useful
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Fig. 1. Histogram of the seeing distribution for patch B obtained frorRig. 2. Limiting isophote distributions from patch B frames actually

all observed frames and from the frames actually accepted for the sageepted for the survey. Vertical lines refer to 25, 50 and 75 percentiles
vey (shaded area). Vertical lines refer to 25, 50 and 75 percentilesobthe distributions. The three panels refer to the three observed bands
the accepted frames distribution. The three panels refer to the th{BeV, I).

observed bands4, V, I), as indicated in each panel.

. . . e seenin Figll2-1.0 and~1.3inB, ~ 0.8 and~1.2 forV and
target lists. This is a key element for the exploration of the fuﬁ 9and~1.2in7. In the analysis below 9 frames with seeing

range of science offered by the muilticolor surveys envisione 8 arcsec were discarded because of their incompleteness at
for the new wide-field camera (WFI@2.2m) at the ESO/MPIA : ) ; pe
. faint magnitudes. Fi§ll2 shows, again for each bandj ¢Hem-
2.2m telescope at La Silla. e o .
. . iting isophote within 1 arcsec. The transparency of the nights

In Sect. 2, the observations are described and the chargc: - o . :

- . : : So showed significant variations especially for iHgand im-
teristics of the multicolor data are presented. This section also

presents the extracted object catalogs and discusses their ages, with one frame reaching 21 mag/aréggot shown in the

o |gu?e). For this frame, which was removed from the analysis,
pleteness and reliability. In Sect. 3 the catalogs are evaluate Y depth reached is considerably shallower than the remain-
comparison with models and other data. Concluding remarks f P leadi tonlv t by' ht limiti itude but
are presented in Sect. 4. ing frames leading not only to a bright limiting magnitude bu

also to the detection of a significant number of spurious objects.
Other frames with bright limiting isophotes have no significant
2. Observations and data reduction impact in the analysis presented in Sggt. 3.

Figs[3 an@}4 show, for each band, the two-dimensional dis-
tribution of the seeing and limiting isophote as determined from
The observations of patch B were carried out over sevethk even frames. Similar results are obtained for the odd frames
months in the period July 1997 to December 1997, using tivaich alternate with the even ones. Such maps allow the poten-
red channel of the EMMI camera on the 3.5m New Techndlal user of the derived catalogs to evaluate their reliability. The
ogy Telescope (NTT) at La Silla. The red channel of EMMI ifinal data are reasonably homogeneous with the median seeing
equipped with a Tektronix 204& 2046 chip with a pixel size in all bands< 1.2 arcsec. However, some poor images do exist
of 0.266 arcsec and a useful field-of-view of ab&ltx 8.5’. and for some applications must be removed, as discussed above.
EIS uses a special set 81/ [ filters and the response functionThe area that is affected i50.1 square degree.
of the system can be found in paper I. Finally, it is worth mentioning that since the completion of

As described in paper |, the observations were carried qé#per I, thel” images for patch A over an area 1.1 square
by a sequence of overlapping exposures (hereafter referred tdegrees have also been reduced and are being made available
even/odd frames) 150 sec each, with each position on the skytagether with the catalogs extracted from them which are used
ing sampled at least twice. A total of 701 frames were obtainedlow.
inthe area with 200 i3, 282 inV and 219 in/ bands. Only 150
frames in each band were required to cover the field but pap
weather conditions required several frames to be re-observed.
The strong variations in the observing conditions can be seefTime data were processed by the EIS pipeline being developed
Fig.[I which shows, for each band, the seeing distribution of &i handle large imaging programs and described in detail in pa-
observed frames. For comparison the shaded histograms spewl. The software development is still in progress with new
the seeing distribution of the frames finally accepted, with tlienctionalities being constantly added to the pipeline as well
solid vertical line in each panel indicating the median seeing fas enhanced features in Skycat driven by the survey needs, in
each band. Th&-band is the worst overall with a median seeparticular to facilitate the visual inspection of the target lists
ing of 1.2 arcsec and with a few frames extending to very largeing produced. In addition, new tools are being developed to
seeing { 2.5 arcsec). The upper and lower quartiles are, as chandle color information, which adds a new level of complexity

2.1. Observations

. Data reduction
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Fig. 3. Two-dimensional distribution of the seeing as measured f&ig. 4. Two-dimensional distribution of the limiting isophote as defined
patch B for all the accepted even frames. Contours refer to 25, iBGhe text estimated from the accepted even frames for patch B. Con-
and 75 percentiles of the distribution. The three panels refer to ttoairs refer to 25, 50 and 75 percentiles of the distribution. The three
three observed band®(V, I') from top to bottom. panels refer to the three observed bar@sy(, I), from top to bottom.

especially in the preparation of object catalogs. Computation of _
colors require reliable association of objects detected in diffe-3. Color transformation

ent passbands, which may be affected differently by the seeiiging 4l the standard star observations carried out in photo-
astrometric errors, the morphology of the objects and the pgiayic nights at the NTT with the EIS filters, in the period July
formance of the de-blending algorithm. One also needs a propg7_\arch 1998, the color transformation between the EIS and
definition for the measurement of colors for faint sources anth johnson-Cousins systems has been determined. [ Fig. 5 the
upper limits for non-detections. Currently, preliminary cologhsered transformations for all the three bands are shown, as

catalogs are being produced only for point-sources, which ayg,ction of color in the Johnson-Cousins system. The fits are
being systematically inspected to verify the catalogs and 'd%?\'/en by the relations:
tify any peculiarities (Zaggia et al. 1999). This is an important

first step towards the preparation of the final color catalog fey, . — B —0.132(B — V) (1)
patch B. For instance, during the visual inspection of objec§ — V4 0.047(B - V) @)
selected by their peculiar colors, it became evident that ghosf’® ’

images, observed near relatively bright stars(14) in the B~ Vers = V +0.045(V —1I) 3)
andV images, contaminate the catalogs. Igrs = I1+0.036(V —1I) (4)
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Fig. 6. Distribution of frames obtained at the 0.9m Dutch (D) telescopes
at La Silla overlapping the surveyed region of patch B. Also shown are
parts of two DENIS strips that cross the field and the Lidman & Peterson
fields (L) within the surveyed area. The hatched area represents regions
containing EIS frames observed under photometric conditions.

zero-points are found for frames observed in photometric con-
ditions. The zero-points for these frames were determined using
Fig. 5. Relation between the EIS and Johnson-Cousins system aa total of 36 frames of 7 fields containing standard stars taken
function of color. Shown are all the standard stars observed under pfigm Landolt (1992 a,b), observed over 5 nights. These frames
tometric conditions in the period July 1997-March 1998. were also reduced through the pipeline, which identified the
standard stars and measured magnitudes through Landolt aper-
tures automatically (see paper 1). Altogether 148 independent

Note that the transformation given here fbs;s is slightly ) L
different from that determined in paper I. This is because morpeeasuremenFs of standards were u.sed.m the ca!|brat|on.
Two solutions are then determined: one which computes

standards have been included since and a more careful pruninsqngle zero-point offset, based on the weighted average of

of the data has been performed. The determination of colpr . . X
) . ) . zero-points of the calibrated frames, and the other using a
corrections include 284 measurements in B, 255 in V and 2 L : . o
Irst-order polynomial in both right ascension and declination.

in I, with the formal errors in the color terms estimated to b, omparison with external data suagests that a zero-noint offset
< 0.02 mag in all three bands. In general, the color term iS P 99 b

small except for the B-band. In this case the data also sugge goa\lndes an adequate photometric calibration for the entire patch
. : . . see below).

possible departure from linearity at the red end. As a final no

it is worth mentioning that in the process of examining all the

(v=1)

" External photometric data come from the Dutch 0.9m tele-
. . " SCope at La Silla and from overlaps with DENIS data and with
standard star observations, errors in positions and the presernc

of variable stars in the Landolt lists were found. A complete ligenes taken by Lidman & Peterson (1996). The regions of

of these problems will be reported elsewhere. oyerlap of these data are shown n Ebi 6 In the f|gure the re-
gions observed under photometric conditions are also indicated.

Comparison of this figure with its counterpart in paper I, demon-
2.4. Calibration strates that the data for patch B is clearly of superior quality with

The photometric calibration of the patch was carried out by fir@t.mUCh larger fraction of frames taken under photometric condi-

bringing all frames to a common zero-point as determined fralions. Comparison with these external data is important in order

the relative magnitudes of objects in overlap regions, withintgIOOk for possible gradients in the photometric zero-point, in-

pre-selected magnitude range. This was done by a global le r&guced by the relative photometry which in_1p|icit|y assumes
square fit to all the relative zero-points, constraining their su at there are no systematic errors in the flatfield from frame to

to be equal to zero. The internal accuracy of the derived p &
tometric solution is<0.005 mag (Paper 1). Second, absolute
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2.5. Object catalogs ject was detected, saving only the entry associated with the best

During the processing of a patch through the pipeline, objesc eing frame. Details regarding the methodology of association

catalogs extracted from single frames are merged together i\rlmvII be described elsewhere (Deul et al. 1999). From the flag

. g g ntf%rmation available in the single-entry cataldiftered cata-
a "patch” catalog for each passband. This is the parent Cata’8gs have been produced for analysis purposes. The filtering is

Wh'c.h consists of multiple entrle_s of ObJeCtS. detected n 0Verr?:\]%uired in order to eliminate truncated objects and objects with
lapping frames. For each detection, the seeing and noise of t

; . . a significant number of pixels affected by cosmics and/or other
frame in which the object was found are also stored. The par%rr%facts. The parameters adopted in the filtering are the same

catalog is used to derive different types of single-entry catalog those given in paper |
detected from 150 SEC exposures SUCh. as the odd/even ca in general, this single-entry patch-wide catalog is the one
logs d_escrlbe_d in paper |. Alternatively, it has also bee_n usegled below, while the odd/even are used to estimate the mag-
to derive a unique catalog (hereafter “best” catalog) defined B?fude errors directly from the data, by cross-identifying the

examining the characteristics of the frames where a given orli)-. oo 7
objects. For point-like sources, a preliminary attempt has also
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been made to produce a color catalog combining the infornta6. Completeness, contamination and magnitude Errors

tion of the catalogs derived from each passband. Using the saAne

association scheme mentioned above, a cross-identification g Paper |, the c;omplgtenes; of the derived catalogs has been
objects is made and colors are computed using the. es- established by using a single field where several exposures have

timator of SExtractor (e.g., Paper 1) which should be adequa%%en m?de over the Pe”Od of observations of patch B. The cor-
: S : -, responding catalogs in each passband were then compared with
for point sources. For non-detectionsin a given baadirtiting

magnitudes are computed from the seeing and noise propergf:fat g)f( a;ZS'rzzl i]:%mbz\r/\vclith6a:xe)c(>23fg;eir:l\n/1E;r]:jigjzciﬁAI E)(:r?cli
of the best seeing frame available at the expected position P ' P '

the object. Even though still rudimentary, this derived catal were selected discarding others taken in less favorable condi-

serves for verification purposes and for a first cut analysis of& ns. These exposures were coadded and th? derived catalogs
are at least one magnitude deeper than the typical survey frame.

data. The final color catalog will only be derived from the co- qmparing the identified objects in a single exposure frame

added images. In this case, colors will be computed using { ith those extracted from the co-added images one can derive
detection area determined from a reference image (one bat\ﬁ , . 9
€ expected completeness for typical 150 sec survey frames.

€.g.,1, or the summed images of different bands, &g+ 1), Ttr11e results of these comparisons are shown in[Fig. 8 showing
but measuring the flux in the respective images. Even thou t the catalogs are 80% completeats 24, V ~ 23.5 and

the required software is available it is only now being integratguaw 92.5. These limits should apply for survey frames with
into the pipeline. -

It is important to emphasize the complexity of handling arySeeing close to the median seeing. Also shown in the figure

merging information extracted from different passbands. ngt.he number of false positives computed from the fraction of
€

instance, each object may have a different SExtractor stellari jects identified in the single exposure frames which were not
. ' ) e etected in the co-added image.
index which may impact the galaxy/star classification, clo

. : : In order to estimate the accuracy of the magnitudes the odd
pairs may be de-blended in one passband and not in anotgea even catalogs were compared and a lower limit estimate of
depending on the seeing. Clearly a complete description of il 109 pa -
the photometric errors was obtained from the repeatability of the

the possible pitfalls and the overall performance of the softwar gnitudes for paired objects. The estimated errors from this

is beyond the scope of the present paper, and will instead . . ) : . )
. . mparison are given in F{g. 9, which shows that in the interval
discussed in Deul et al. (1999). The current work also sh0\51f/ < I < 20.5 they range from 0.02 to 0.1 mag, reaching 0.3

the shortcomings of handling catalogs and points out the needg atl ~ 23. Similar values are found faB andV’ brighter

for the implementation of an object database with a flexible u nﬁ?
interface to allow for the full exploration of the data by differen é)r:t:azi;:hese values correspond well to those estimated by

groups. : . . . .
For the purposes of the present paper galaxies are object Itis also of interest to obtain a completely independent esti

with stellarity index< 0.75 if brighter than the star/galaxy clas-mast.e of the errorsin the magmtudes._ This can be done b_y com-
sification limit (B=22, =22, [=21) or any object regardlessparlng the objects detected by EIS with _those four_1d by lemgn
of the stellarity index, fainter than this limit. Stars are objecf{% Poergfr:r?qor']rﬁsgii 6s)r,1Z>VV\r/]r?i2?:\ggjj.soev(\j/higgﬁgegé'Ztéjticdte(:gigg?:
with stellarity index> 0.75. Note that this definition leads to w% se ar'ate fields (see FIg. 6), with 1354 and 1]299 obiects each
some cross-contamination but it has no significant impact Bn P e ) . ) '
re compared. Note that because of differences in the astrometry

he conclusions. In evaluating th in Sect. 3 the deriv EL ; : . :
the conclusions. In evaluating the data in Sgct. 3 the de edsi IS comparison was done using the astrometric solution found

and galaxy catalogs were, for simplicity, trimmed at the edges S X . . :
and the bad frames discussed above were removed. After trlE the EIS pipeline butthe magnitudes as determined in the orig-

ming the covered areas are: 1.3, 1.4 and 1.37 square degreé%ailncatalog' Even adopting this procedure misidentifications

D, 1.1 espectuly. e conesponcing two-dmensionl 101 MESEnL leac o ullers, over e entre magniice
tributions of stars, down to the star/galaxy classification limits ge, W gnimie nag ' e
ero-point offset is typically~ 0.05 mag forl < 21, consis-

n laxi wn im % completen limi is-" " . .
and galaxies, down to estimated 80% completeness limits ( snt with the zero-point correction proposed by these authors

fnufs::ebafg)ég_e;;ggv Qt:;r sﬁgigﬁtzﬁlgil ;; gggr:gl%%e?osbring their measurements into the Johnson-Cousins system.
) Beyond this limit, the Lidman & Peterson catalog becomes in-

galaxies brighter thaff = 24; 3378 stars brighter thaii = 22 creasingly incomplete leading to a biased offset. The scatter in
and 58590 galaxies brighter th&h = 24; and 4297 stars and _ . gy P g ' .
this comparison is less than 0.3 mag dowd 22, consistent

44546 galaxies brighter thdn= 21 and/ = 22.5, respectively. . : . . :

C2 . P ,, ith our internal estimates if one attributes comparable errors
Recall that the distribution shown is for the “best” catalog. U the Lidman & Peterson measurements. The zero-point off-
one wishes to work with the odd/even catalogs their distribution ' P

have to be examined in the same way. In order to avoid ext ﬁet and the scatter of the magnitude differences is the same for

neous colors due to bad data in one or more bands, the ¢ Fﬁoﬁgztze(liflsriczrt]Sa:ggéii,ioil;gigiﬁgnghtoht?)tnfzgg jé?onooisr::%r;g
catalog examined in Sefl. 3 corresponds to the common aréas 9 P p
: . the patch, at least on a 0.5 degree scale, corresponding to the
covered in the different passbands and has a total area of 1. X . )
separation of the two Lidman & Peterson fields.
square degrees.
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considered. The computation of these quantities are described in the

text.

Finally, similar comparisons can be made between the EIS

In order to further investigate possible systematic errorsimagnitudes and those measured from the images obtained at
the photometric zero-point over the scale of the patch, the Bi# 0.9m Dutch telescope at La Silla, in this case, for all three
catalogs were also compared with object catalogs extracted frpassbands. Fif. 12 shows these comparisons, combining all the
the two DENIS strips that cross the survey region (sedFig. @ree fields that overlap patch B. Even though the total number
This allows one to investigate the variation of the zero-poiof objects is relatively small (112 ifg, 180 in1V and 204 in
as a function of right ascension and, especially, of declinatiaf). preventing an accurate comparison, one finds a reasonable
The results are shown in FIg.J11. The domain in which the cormgreement in the zero-point and a scatter that can be accounted
parison can be made is relatively small because of saturatioi@fby magnitude errors in the Dutch data (.2 at B = 21.5,
objects in EIS at the bright end ¢ 16) and the shallow magni- V' = 21.5 and/ = 20). The observed zero-point offset between
tude limit of DENIS ( ~ 18). Still, within the two magnitudes the Dutch and EIS data{0.04 in B, < 0.1inV, <0.02in I)
where comparison is possible one finds a roughly constant zeran be explained by the color term corrections required for the
point offset of less than 0.02 mag for both strips and a scatfeliS and Dutch measurements to bring both measurements into
that can be attributed to the errors in the DENIS magnituddéee Cousins system. As the fields are well separated in right
(Deul 1998). ascension, this result gives further evidence that there are no
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. O4E o o " . 1 tometric zero-point of the patch. However, the external data are
3 0%F . .o * & & mainly overlapping the EIS data at low declinatiory(— 29.5),
@ Opere e R e :';’ especially for theB— andV —band, giving weaker constraints
& :zi 3 ..J inthatdirection for these bands. Instead, the consistency of the
s Zzeropoints for these bands were investigated usingithe 1)
B for halo stars in the turn-off region arou® — I) ~ 0.7. It
A R R . wasfoundthatthe¢V —I) of these stars showed a gradient with
s tF ., 4 declination. To localize the problem thi& — V') and(B — I)
E 0‘2 Fe . e . f e ,,,,t,r,',',:.z were also checked for gradients in the direction of declination
" oab : * <11 and the former was found to have gradient. Therefore, a linear
> .k *.3 relation (Eqb) was fitted to remove this gradient.
L I | I I I | I I I | I I I 7
16 18 R0 44
v Veorr = Voia + 0.24 % (30 + dec) (5)
Lot ) ‘. | "4;.‘: 3 This correction has been applied to the catalogs and a second
z 2 . #°, . . Vversionofthe data will be released in 1999, to take this correc-
e A . & 1 tioninto account.
0.2 |- o . o
-04p | | | & | rhd E
15 16 17 18 19 20 ;
I 3. Data evaluation

Fig. 12. Comparison of the EIS magnitudes #, V" and I (top ©  Although this paper does not intend to interpret the data, some

bottom) with those measured from observations of the Dutch 0.9M e siatistics are computed to evaluate the overall performance
telescope. Objects in the three fields available have been combine f the EIS pipeline in translating images into useful scientific

products. For this purpose, the stellar and galaxy samples ex-

o . . . o tracted in each passband and the preliminary color catalog for

significant gradients in the photometric zero-point in any of tr’tf'oint-sources are compared below with other available data and

passbands. . . , model predictions.
In summary, comparison of the EIS magnitudes with avail-

able external data shows no indication of gradients in the pho-
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counts inB,V andI by adopting a series of color-magnitude
diagrams appropriate for the disk, thick-disk and halo of our
Galaxy. In order to output predicted counts in the natural pass-
bands of the EIS survey, the transformation given by Egs. (1)-
(4) have been used to convert from the EIS magnitudes to the
Johnson-Cousins system in such a way that the predicted counts
are actually evaluated in the EIS passbands and are convolved
using the error model givenin FIg. 9. As can be seen fron{Tig. 5,
the number of red(B — V) > 1.2) standard stars defining
the color transformation is very small, so that one might ex-
1000 =7 7 7 1 1 3 pectpossible discrepancies between the observed and predicted

i 1 counts, particularly for redder colors. One way of overcoming
this would be to use synthetic star colors using the system re-
sponse functions given in paper |. However, for the purposes of
describing the usefulness of the data, the current calibration is
sufficient. Considering that none of the model parameters have
been adjusted to fit the present data, the good agreement of the
model to the observed counts in batB — V') and (V — I)
is remarkable, although some discrepancies can also be readily
seen.
1000 ¢ ] At the brightest magnitude bin one sees a deficit of red ob-

. ] jects relative to the model predictions in botB ¢ V) and
(V —I), especially in the former, which is due to saturation
effects. Note that objects with saturated pixels have been dis-
carded from the color catalog.

In the rangel8 < V < 20, the color-counts are known
to split into two major peaks, each sampling a different stellar
population (Bahcall 1986). The blue peak & — V') ~ 0.5 is
due to halo stars near the turnofi/(; ~ +4), located at few
kpc from the Galactic plane. The red peak Bt— V') ~ 1.3
Fig. 13. The EIS differential star counts versus magnitude comparggidue to faint M-dwarf stars from the disk, located at less than
to the galactic model predictions (solid line), as described in the textkpc from the Sun. Note the small relative offset@.1 mag)
The model includes an oId_ disk population (dashegl line), a thick digkstween the observed and predicted location of the red peak. As
component (long-dashed line) and a halo (dotted line). pointed out above this may be due to, and is consistent with, the
departure of the color term from the linear correction adopted
for objects with(B — V) > 1.2. Note that the agreement is
much better iV — I) for which the contribution from color

Fig.[13, shows the comparison of the star counts for patch B detms are expected to be negligible.
rived using the stellar sample extracted from the object catalogs Traditionally, the observed splitting in the color peaks has
produced in each passband (Jeci. 2.5), with the predicted colp@gn used to determine the local normalization of halo stars in
based on a galactic model composed of an old-disk, a thick df§l solar neighborhood. Note in this context the difference in
and a halo. The star- and color-counts presented in this secfia® amplitude of the counts in the blue peak in the magnitude
have been computed using the model described bydéz & range20 < V < 21, which is seen in bott{5 — V') and
van Altena (1996), using the standard parameters describedlin— ). Most photometric surveys at faint magnitudes (e.g.,
their Table 1. It is important to emphasize that no attempt hB€id & Majewski 1993) have relied on pencil-beam surveys
been made to fit any of the model parameters to the obsergéyering a small fraction of a degree. Therefore, the number
counts. The model is used solely as a guide to evaluate the d¥t@bserved objects per bin has been very small, leading to
and, as can be seen from Fig] 13 one finds a remarkable agl@@e uncertainties in the derived model parameters. The EIS
ment with the predicted counts down to the magnitude whe§@mple, covering- 1.3 square degrees, represents a significant
the star-galaxy separation is expected to become unreliable. WRBrovement and may allow for a better determination of these
excess in counts seen at the bright end is due to the saturaf@rameters.
of brighter objects ¥ <16). Finally, it is interesting to point out the existence of a popu-
Using the preliminary color catalog for point sources thi@tion of blue objects, in particular, the suggestion of a peak at
observed color distribution of stars brighter then= 21 is (B — V) ~ 0.15 observed at faint magnitudes 20/ < 21).
compared to model predictions in Higl 14 over three ranges dfis peak does not match the location and the amplitude of
magnitude as indicated in each panel. The model computes sta¢-peak predicted by the white dwarf population assumed in

N(m) [stars/sqdeg/0.5 mag]
)
o
T

H
o
-

N(m) [stars/sqdeg/0.5 mag]
)
o
T

N(m) [stars/sqdeg/0.5 mag]

3.1. Point-like sources
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—1 0 1 2 3 4 tions for the galactic model of Bhdez &
V-1 van Altena (1996).

the model. Instead the observed blue objects could consisbetn shifted by +0.04 mag and those measured by Postman et
a mix of white dwarfs, blue horizontal branch stars or perhapk (1996) by -0.43 mag to bring them into the Johnson-Cousins
halo field blue stragglers. Further investigation on the naturesyfstem. A small correction (-0.02 mag) has also been applied
these objects seems worthwhile. to the V' counts of Postman et al. . No corrections were made
The results demonstrate that the stellar color catalog betagthe Arnouts et al. (1997) data. As can be seen there is a re-
produced is by and large consistent with model predictions amdirkable agreement between the EIS counts and those obtained
the observed differences may possibly point to deficiencieshy other authors. They are also consistent with the counts de-
the model which should be further investigated by interestégfmined from patch A, down t& ~ 24 andl ~ 22.5. As
groups. Although primarily driven by other goals, the abovemphasized in Paper | even for single exposures EIS reaches
discussion shows that the EIS data is also useful for galatinter magnitudes than previous data used for cluster searches.
studies. The overall uniformity of the EIS galaxy catalogs can be ex-
amined using the two-point angular correlation functioKg).
Indeed,w(6) is a very efficient tool for detecting any kind of
artificial patterns (such as a grid with scale comparable to an
In order to evaluate the quality and the depth of the galagMMI frame) or possible gradients in the density over the field
samples, galaxy counts in the different passbands are show(which could result from large-scale gradients of the photomet-
Fig.[18 and compared to those determined for patch A and ity zero-point). Departures from uniformity should affect the
other authors as indicated in the figure caption. In these cotarrelation function especially at faint magnitudes.
parisons thd magnitudes of Lidman & Peterson (1996) have

3.2. Galaxies
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Fig. 16.The angular two-point correlation function calculated for patch
B, inthe B, V, andl bands as indicated. In each panel the three curves

3 correspond (from top to bottom) to the limiting magnitudes 21, 22, 24

?ﬁA (in B); 20, 22, 24 (inV); 19, 21, 23 (inl). The dotted line represents a
e S " - p " - power law with a slope of-0.8. The error bars aredlerrors obtained
! from 10 bootstrap realizations.

Fig. 15. EIS patch B galaxy counts (filled squares) in different pass-
bands B, V, I, from top to bottom) compared to the counts obtained
by: Lidman & Peterson (1996, triangles), Postman et al. (1996, dRf 0.8. These results show the uniformity of the EIS catalogs,

monds) and Arnouts et al. (1997) (open squares), as provided by @fice obviously bad frames, selected on the basis of seeing and
authors. Also shown are the counts obtained in patch A (stars) for tlraiting isophote, are discarded.
V andI-band. The counts from other authors have been converted to The angular correlation function can also be used to verify
the Johnson-Cousins system, as described in the text. the consistency of the photometric zero-points determined for
patches A and B. This can be done by studying the amplitude of
the angular correlation function as a function of limiting mag-
Fig[16 showsu(6) obtained for each of the three passbandstude and comparing the results obtained for the two patches.
B,V, andI, using the estimator proposed by Landy & Szalalig[17 shows the amplitude of the angular correlation func-
(1993). The calculation has been done over the area defitied at a scale of 1 arcmimd,,, as a function of the limiting
above (see Fi@l]7). The error bars aseerrors calculated from magnitude in the different passbands. This amplitude is calcu-
ten bootstrap realizations. The angular correlation function iated from the best linear-fits over the rarng&0-200 arcsec of
in general, well described by a power [&w” for angular scales w(#) shown in FiglI6. Fot” andI one finds good agreement
extending out t@ ~ 0.5 degrees, with a value afin the range between the results for the two patches especially at the faint
0.7-0.8. The absence of any strong feature at the scale of¢hd. The differences seen in the bright end are fully accounted
individual survey frame should be noted. Furthermore, no siipr by the presence of the nearby cluster described above. The
nificant variations of the slope are detected, except at the brighdt shows the amplitude of the correlation with and without the
end in all the three passbands. In this cag®) is somewhat cluster. As can be seen once the cluster is removed, the ampli-
flatter than at fainter magnitudes. A possible explanation is thele at the bright end decreases and shows a good agreement
presence of the nearby cluster (ACO S84} at 0.1 located with the estimate from patch A. Similarly, one finds good agree-
near the center of the patch. To test this hypothesis the corretent with the results obtained by other authors such as: in the
tion function was recomputed by discarding a square region®fband, Roche et al. (199323 < B < 24) and Jones et al.
about 0.2 degrees on the side centered at the nominal posi{®87) 19 < B < 21);inthe V band, Woods & Fahlman (1997)
of the cluster. Using the pruned sample yields a steeper coi¢=24); and in the | band, Postman etal. (1998) K I < 23).
lation function for the patch, consistent with the expected slofp@e amplitude of the angular correlation function as determined

N(m) [gal/sq.deg./ 0.5 mag]
3

IR DR B
%
e
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0 2‘ ‘f E single-frame catalogs is straightforward, the preparation of a
- osb 4 wa i E catalog covering the whole patch requires some experimenta-
¥ Tk S 1 tion in order to fine-tune the parameters and verify its unifor-
2 -1 3 » E mity, completeness, and reliability. Multicolor data adds to the
= -5 F $ - complexity of the task of catalog production and further work
“RE_ Ll Ll LT in the preparation of well understood color catalogs is required.
18 <0 R R4 The experience gained so far points out the need for a sus-
B Magnitude Limit tained effort in the development of techniques and tools which
3 rr ‘ F will allow for: 1) the production of more customized catalogs
~ 0F f E for different science goals, essential for public surveys; 2) the
\;J —0.5¢F . g E exploration of the multi-dimensional space offered by multi-
w L1F ] E color data; 3) the cross-correlation of the detected objects with
S -15¢ L ¥ E the increasing number of databases available in different wave-
25 L L 1A lengths. Searches in this multi-dimensional space offer unique
18 20 22 24 science opportunities and the implementation of suitable tools
V Magnitude Limit for its exploration represent a major challenge for the efficient
a [ \ 3 use of imaging surveys carried out with the specific purpose of
~ 0F E producing targets to feed 8-m class telescopes.
\;J “05F 3 i 1 E The full range of products for patch A and B in the form of
w LF o, §§ E astrometric and photometric calibrated pixel maps, object cata-
S —15F §§§ ¢ E logs, candidate target lists (Zaggia et al., 1999) and on-line co-
9 ; ‘ L L i L E added section images can be found at “http://www.eso.org/eis”.
18 20 29 s4 New products will be added incrementally as they become ava-
I Magnitude Limit ialble. Further information on the project are available on the

. . . . .. World Wide Web at “http://www.eso.org/eis”.
Fig. 17.Amplitude of the correlation function measured at 1 arcmin for

patch A (open squares), and patch B (full circles) and after removi . . .
the nearby S84 cluster (full squares). These results are compareg‘ I(()nowledgementsWe thank all the people directly or indirectly in-
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